Comparative studies of the effects of chlorpromazine and 5,6-dihydroxytryptamine on locomotion, defensive reactions in the snail Helix lucorum, and command neuron excitability in long-term sensitization.
The actions of the neuroleptic chlorpromazine (CPZ) and the neurotoxin 5,6-dihydroxytryptamine (5,6-DHT) on defensive reactions, locomotion, formation of long-term sensitization, and the electrical characteristics of command neurons in the common snail were compared. Prolonged (chronic) treatment with CPZ led to a significant increase in the pneumostoma closure time, as well as changes in motor behavior, with a decrease in the rate of locomotion. Administration of 5,6-DHT in small daily doses for one week was accompanied by gradual decreases in the rate of locomotion of the snails, which persisted for one week. A similar effect was seen after administration of the same total dose of neurotoxin, 30 mg/kg, as a single injection. Administration of CPZ prevented the formation of long-term sensitization, as did treatment with 5,6-DHT. The procedures of treatment with CPZ, long-term sensitization, long-term sensitization followed by CPZ, and acquisition of long-term sensitization on the background of treatment with CPZ gave a locomotion speed which was directly proportional to the length of the sole. No such relationship was seen during the acquisition of long-term sensitization on the background of treatment with 5,6-DHT. Electrophysiological studies showed that chronic CPZ led to a depolarization shift in the membrane potential and a decreased action potential generation threshold in command neurons, which also occurred on treatment with 5,6-DHT. It is concluded that the actions of the neuroleptic CPZ on defensive behavior and locomotion in the common snail, as well as on the electrical characteristics of identified neurons, were similar to the toxic actions of serotonin.